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(54) LIGHT SOURCE DEVICE AND PROJECTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact 
light source device using a semiconductor light 
emitting element such as an LED(light emitting diode) 

and having both of light quantity and luminance being j 

sufficient for practical use. ! 
SOLUTION: A dichroic mirror 19 is constituted so that ! 
a light having a specified wavelength area out of the 
visible light is reflected and the light having the other 
wavelength area is transmitted. Then, luminous flux 
21 and 22 emitted from the LED1 1 and the LED12 
and provided with wavelength (M) and (^2) 
interposing the selective boundary wavelength (K0) of 
the mirror 19 as the peak wavelength are synthesized 
and outputted by the mirror 19. Since the luminous 

flux from the plural kinds of LEDs or LED groups can be synthesized without changing the 
cross section area of the emitted luminous flux, the compact light source device which can 
emit the high-luminance luminous flux is realized. 




i ' 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAvcaGVZDA41 304243 1PL... 1/14/2005 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.gojp/PAl/result/detaiymain/wA 1/14/2005 



Page 1 of 1 



09)B*s»iftr (J p) oa & H8 4# tfr & # < A > <ii)l»w«»w#*i 

4fgS2001 -42431 
(P2001-42431A) 







FI 




Gfl 3B 21/14 




G0 3B 2J/14 A 2H088 




raj; 

DUO 


G02F 


1/13 505 5 C 0 5 8 


HO 1 L 33/00 




HOU 33/00 A 5C060 


H 0 4 N 5/74 




H04N 


S/74 B 5 F 0 4 1 


9/31 






9/31 C 








*<38:£ S«JS^«C6 OL 10 fl) 




AM?! J -217202 


CTOIiUEA 


C0022736* 












¥J&11^ 7 £30 B (1089. 7. 30) 












596165645 
















fkmmmsimm 3 ts e £ s ^ 






az>%mm 


m ®m 






















04>KMA 


jooiozkk 








ft®± a* 











(5?) 

fito&ftmg&ft&iSiAr £ $r * *a>(?2*-7-i9 
fc«*:0, LED 1 1 fcJ:CJ<LED 1 SS^ffiSfStt*, 

1 feJCXA 2*rtf-*«S±T**Ji&2 14**02 




http://www4.ipdl.ncipi.go jp/Tokujitu/tjcontentdbenipdl?N0000=21&N0400=nmage/gi... 1/14/2005 



Page 1 of 1 



GO 

1 

I*. $r 4 7t - K * fctt&Etttf&ft * - K -C A * 

[ i^jJOi 6 ] 13*31 1 tc ia$sw^£Sgr<fc -> x. p 
etc as* 6aso>^3 cftMtte* . 

6. 

C4>?-f t MAr'tfcj: "C £93 $ tvtdtfc X t? 'J — >tc 
C 0 00 1] 40 

[0002] 

6 LED *UJ1 1# fc fcOCCBl 9 S * & C i $ 
4vCO&o 50 



$£53200 1 -4243 ! 
2 

<otc#> % r? o x $ $ ^azfrnte zv&mt:* nit& 

<J>.£5tC, MS©LED£t9 1 &ffit#tC37fr^CSdS 

fi <ife«fi {luminous flux: Q> Mc6<r5HHRe i Cft 

jfcgf (luminous intensity: D . £*E>tCiS. $i^*frr&] 
WttSWAft:DO*at-CA*«S Clurinance) OiS 

MffC^l^rtf. ft^?*6*«tGLED£?9 1* 
felli94Snfc^ft* u>X£J5t'fc3ft#£%9 5tC£ 
-7*cm^Ofl&iffi^OSffl<r^^i^^ C £tcj: D 0ft « 

»<r*««w^&. fei^.«, mi ztcnkutcftmi 
S9orii, led 9 \v>&^<o&m^-? <( ?a \' 
>x9 2*aaBur#feftr*©«jj±u 1 

O-Cfi&nfcS«««:St*ffl0!>jEU>X9 3 t^4sU, 

[0 00 4] LEDii, -ecc««*±. tr-^«g**4:» 

is-r c i j: ^ t>^^<c m wans i a, <tr^i rc 
a*o*c\ ^ <r> % <g> Schema <B> 

«K £ 0 B###rc I o<DL C D *jiwr* c J: - f 
[0 00 5] -e^r, LEDmi?^6Ci«:j: 

^. Sfc. L E D%MV&t%\& % fe&m&bVimmyjL 

[0006] 36tc 4 /vay>7> ^^^^fi 
19 < «f *SK<D2t^»SJi*StC®^lb5n 

*'>^>rtt^^LED*tHccft*4ciK:j:->rw 

[0007] 
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^SlfllC^T&fci&^^SiiASfr -? X 

[0008] ^UT. -baiOfcJ: ffl^ODLEDS 

[ o o o 9 ] 5 6tc, l e D^^eaiSf $nyc7t«$: 
tc 6 r i * < fMrrft * a d x * 

C 0 0 1 0 ] l/fc**-? r. L E DS^Bftt*. 'l*5Br<5 
[00 1 1] ^Cf, *«wcfci*'Ctt, coJ:^« 

[0012] 

tj: * Wfe@4> LED £fl>^f*«*ifl[*ffiS* 
[0013] *^o«s»». PltJUto 



4^200 1 -4243 1 

ffl«**Sl4*«fctra2©4«*M^g±*WU cn 
1 *£UftZ<0$&*i&&&&*iS!&l,X&& 

[0014] LED**©4««^fcfci*Ti*. 
ssasc * c * tc j: o e- *a£gfc j: z>¥Bmv> 

mtt&*sR4:2lS&&Ct&VS*>. Lttffi^X. AH 

tiu *4i^g <tr-*»&> vtwumtimux 

^<DM^hB&Ztt1^&iSf&'r&J: J *tCl,Xl* 

WDJHaffiatcfci-rw:. #*s«tofes<&«gii. 

[00 15] 3^, Wii?, ^Oo^i?$7-r/ 

&<vci * 6 tHfto i- vxfcta^^thrdgierifrgx^ 
A. jr-r p a A ? * * v - a ^xo^^tc^L*CA£S3 

ttmtCiSl'XkZ. I'^Xi'KYJLtciiX'it&om&G: 

±j.fz><j>X'\ttL < , fcg;miR<&co$> z fc^+iz ^ -5 r 
jOSttBcctoir^tt. ^f**^cr>fi2@Ii, i->x<ds 

X^ffl^*>^A^J^^**t^cO*&l*«CT5fk 
[0 0 16] U^t. n>M>? 

<owfm&it&<x'*z>. 

1 0 0 1 7 ] CC'J: Otc. *ftW«Wfej^Bic^i»r 
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[ooi8] *^©^&gri*fi?s&6< r&ct 

1*. SLD (^-J<-JU5*T-b>h5T^*-K. fttt 
Wit. ©-H^«#J|*»^Tlii«UT<»*l^. 

[0 0 1 9 ] Sfc. %&ilifflfcft'Jb9. #ja&£fi£r* 

RWr&CiKJrO, ffiti£& <^<&£iR> <Dffiffifa& 
«M>3r<CtS«or>*^«:afi»&Ci^r*&. 

k. c©ar©*s*-?-i*ioK:iB&r. &&<w£3«* 

JbVMOiftl *<8Br 3 ofcLbcas© 

ft* *#jr& & c £ *> pJtera -So 

[0020] CC-J:^tc. *ft^(C4dtir«, LED* 

a. ®e*«Mte<c**^Sr*3!i, 024aJ:t>' 

WCft*. SHI, 02 4*J:CXS3«iB(B[i»«3>M 
r. cn^t^r dSifcd^^c it: J: o . :a»< 

>*>^Kj£c*^fc*££T&C£#r*&£fttC 1 

l e Dim$mxih&o>X' . &&a&'i*2< % bhm 

*r*0, ^#»*±l^fcfctt*fto#?B[ 

[0021] 3^cc % 7n^*^^«cM*ri*. cne> 



C4) ^2001 -42431 

5 

rffwaia:?*©*®*: Lrf£fSf*c <tas«i®r*> 
a>^2r hrswt^^awrd^cor, 4^ff**^a 
>^>A<t>^m<t^D^*^^€ri5ftrictd5r* 

[0022] 

t*L*C*>* 0 Bl<CCTl«fcftWttBl ORIi, *BRS> 

ASsoR^aiitr^^i^sr*^. <-o>tc$>. mc 

<Ck*8)6 0 0-7 0 0 n roH&<P*&@> Qftfrtt: 
t-^A 1 tA2WEt[Bl*t4 2««©LED« 
^(fitftJCfe^tttLEO) 11*<J:CM2£. Cn<S 
^LEDl lfcAtf 1 2*fcffiS*$*ifc^2 14<?J:0' 
2 2 G*C dittos 0 £ D ? £ ^ 

20 [0023] *m>?mm&2QRtctei>x\t. 
a o raa^saRccstea-r Mil r * o . ita 

A lflWfc*E«U fcS* SWfcfcisSfio L*y»-? 
T. LED 1 MMOjOLZ UtV<<*a<{? $X=>- 
19rEJtf£*v LED I 2 6 WE* 2 21**4 5?D 
9£i£ifiT£ D C^c^a LED 1 1 £ 
LED 1 2 &£fc£jtttfl*ffttC9 OMBKUfcttatC 
Sg^U **^~1 9*131 tCr^T^tC 

4 5ftffiWfcR©rS2ST*C£M:«fcO, LEDl 1^ 
30 &«Hfc£2 14LED 1 2*&c&**2 2 

-*«ICWta^a2 0Rli, #LED1 1 

MM I 2^6ttjHSn**«<:Wf**cct,T^^y 
4^ct^ ? ^7-1 9fcft$fr3-&*:*!><Z>:3 

nrc^ 0 

[0024] B2<C, *fHC*W»10RtCfflv»fc2 
«S©LED 1 1 Z<Dfc*fflt*mL,X*>& m 

ar. ledi i^&u«dn«x*2 i<3>a^«fii 
40 <^A^iF h*M) c*. .^«2 i ar-initc, 
^tftAA 1*1823 n ^H41;^ 1 5 n mrab 
6. ffrfr(DLEDl 2^6iBff3n^7t«2 2oc.z6S^ 
«i bsimm ii, ^j»2 2ar^-rd:^ 

CC, f-^^2^660nai t *iS®^2 5 iirnr 
*-5. C©J:^aLEDl IfeJrO'l 2 4l*r«. tct 
(tfe) *SH©TLSE^»J-XLED ( I nG 
aAI P5S> £. PJtt$to-TLUR>'J-XLE D <G 
a A 1 A $1) &J3l*&C£*»r*&, Ofctf^t, C 
n*>0E>LEDl 1 toJrO'l 2&^C*6£, IJtJ^-CD^ 

50 e^Lrtg^sn*^^ h&mwcM, *v>fi&it 
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[0 025] ¥4*o-<?>?$.i>-\ 9<H&iH$1&t*. 
H2«r— 9aT'^LTfc&. ccpj:^. 

A0^, *Jr2 IWO'SSO^IA lS5£tfA2 
W2tf*fSTS>9, 4U3«£Qfe?HlU!:tt*6 4 0nm 

s*<?*i. #5*2 2ii, ^<£«^±#^*D4 

1 9*i£BT* 0 fettU $i©*52 lfc«fctf2 
2 QlSQ&a'Ctt. OSil* 

-Oo^r ^7-1 9<££*J*>? h$n&o 

&B*o«t»uKM*)i*9 o«weSi#««:js<r* 

[0 02 6] IJwmt. 19K 
J:07t«2 lfccfcO'2 2i*^.»C4$n. |93(Ctt»2 0a 
T-wf J: 5 ft? -f > e- 2<om&&&*lMjLtcto#$& 

1 9<Dsai#$f^&g.* 0 < 6 4 0 n m> 

<t O . SiMtC **l-eft<@as s o n agfS^K 
h A<Dlllfc2-^eil/c**2 0 R&fS&C £#"C 

**. <-i/t. *«to*asi»i oR-ci*, ledi2 
^6disf$n^^2 2^sm^-rn^, m*mm% 

ObWtSi) 2 0 R(D#«*|S|*>&H*:L E D 1 Zfrh 
©*«<iE>Kp9SI*a>ir«: LE D 1 1 C«:fcJa2 1 

K*Mr*32 £BS*3n*3fe32 0R<D 

USttt, LED 1 2KW©«^«Cj*lxW2fiicr4Ci 

2 o r &^m<om<&&£.i&-ri> l c d b r tc 

[0027] 5 6tC, ^ffll&AiattS 1 0 R tC*H»T 

9 0Ktmi'fc<imccai/ri*&. i/^^-c. as* 

** 2 0 R<0tt#lSJtf>&Jl*:4 *<Oft^3®^OTBS© 
<S2^Mf»> i*. LED 1 1 fcj:t>'l S «:lsl — ¥ffi±K 

[002 8 3 S fc, *«®*JHilS 1 0 R rii. ri «J >' 
-?b>Xl5^<i. LED 1 1 4c$J:t>'l 2frh<D 



(5) $#53200 1 -4 2 43 1 

*>o. s etc. fi^At-cM? ^^m^, 
[0029] sfc, *«*» i o R©rtaT«. cn*=> 

gt£4$W&D*4>fc<&9. LEDl l**J:P'12A>fe 

[0030] 31 rti, LEDl 1 te«fctfL E D 1 2 «r 
lfl^7BKofem4M!rccniK/ a C«^. LED 
1 1 teJ:OL EDI 2i 0TH-fl>»ttO»ft© LED 

-eft* Uc«trsgOT<»^»c 4 (*<>*> 

20 D 1 2*9 0ftfci@LfcttgtCEeO-C*6a*. &f© 
LEDl l^tfLED 1 2CW«rftj*, A&<r»«LE 
Dl lfcJ:tfLED 1 2£tt&£l/C*l*fct^G>LE 
D*6&6**-:7c>«rrfiifc &90 

[0 03 1 ] ia4tc*T^^cc. ^^^P-< 

?^5^-l 9«?ftft^^LED 1 2(C^2 2<OmiS 
^idUA5&^AB<Ltcm^kt. LEDl UL 
30 EDI 2O.«r«««<rft*«9 0«J:0**< 

$6^. LEDl 10^21^0D^^»7- 

1 9 *iiaiofc**2 2©*iaiccaiBsn&iBStfyhd 

<>tC* 0 CfiXfcfe. SfttCLEDl 1 ^ESf^afS-fi: 
7v3r<tiCim, **2 lflMUWATOttt 

C. ^OD^^ 7 -l9f^n^B|^ 

2 0Rcc*jW*^£«2 lor>%t {£A*&t<l*Si£&) 
»**2 2J:DW*<at4. — *. Po4 ? 9 % 

40 7- 1 9<Dft^0^^2 2C>3a^K*H,4 5gJ:*i 
4>5<f^4. LED 1 1 4LED 1 2<DJ«riB^<f 
ftS«9 0tt«l:D^S<fi:9, LEDl \Q>% 

*2 1 ^«2 20>75 falcmiZnZ&mttlt < fjr 

Ltcifi^X. *^2 l©»ttt**.*2 2«c4fLTtf 
< S^ni, COJ: ^iC. ^i?Q^^7-!9 
4>&A4rft&&C&<CJ:9. L E D 1 1 «5J:C/ 1 2<bZ> 

t^cn&jm«w4»©L e D^fiaatta^ec^ 

OftScc^- C^flrS- i^LED 1 1 fc J: O'l 
50 (D^$2 1 to«fc»2 2V>&&mmi>'5]&6tj:&. 
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[0032)3:*:, ^^a^^5 7-l9Wi 
LED1 l*SXfil2<^&®<$imt>Z><OV. 

?-l 9<£fc£0£4 5&<J:O:A:*<r *£LE 
D 1 1 feJ:C>'l 2£;5fcjR2 0RO>&Qi$miCttL&73lC 

[0 03 3] 3*>tC % g)5£^"tJ:$A:. LED 1 1 & 
±T2^, T&*>£, LE D 1 2K*f a9 0&*5 

ic&c*tebl. cn^6ffifif$n^*««:«nen 

CtfrfatC 4 5 fc 9 A 2B4 *9$t>-\9VL 

ED 1 2iPh<Oft&ti&&rhCti>*im*'*>Z m C0> 

[0034]^. $sW*a* ? * 5 1 9LmWilC 
[0 03 5] *«IHCfe«**3H^tt:*5^ri«. LE 

di 1 alexia, cn*«:fwsft*LE 

fi©*Sfe J: £ $ ft *&<D 

[ 0 0 3 6] ±£Homt* «aRO«4atf? 

«5 f*#fc*«6 UT\ £j4 9 0 - 5 5 0 n mORWCtil 

*>ic mt h \£- « *. ^no * ^ © l e d s 

l/C. £J4 3 0 -~4 6 0 i\ mCMKWCtt^sCfK^ttA 

[0 03 7] JbE-Cli. 2SS(DLED^<Sffl 

G>LED#*ft«?, 3^U±OLED^e>ffll^n^> 



^200 1 -4243 1 
10 

SIC ZWm<OL E D*>fett««nfciiclR<r^JiSW**!H 

^a^ctr^^o *Me«suKBi or^ro^ 

It. *«*ttiUTe-^afiA l iJ»6 3eninT 
*B«l7no©LEDl 1 U, fcr-*»S*l2a* 
6 1 2 n mr*i*B 1 5 n mOL EDI 12i. 
^BJCtSc^ce- *SfiA2*»660n arC4*tti 
2 5 nmOLE D 1 2 ftX*,*& a fO'C. *$ff 
Ml A 0 l#W645nm«J^?B^^7-l 9 
li. 0 2*ftB2 Qnm<D*4*v4v* 

^-!92i^cacn^LEDl2, 1 1 1 
J: CM 1 2^6aiSf$n^7t«2 2. 2 11*£U2 1 
2?:^6^^(./U^o CG>«fc5VBfca**^>> h 
««ifeLEDitir. LED 1 1 licit (tt> Jfc£ 
KCTLSUf'J-XLED*, LED8112KI*. 
Htt«TLOUt"J-XLED*, <?6tc v LE D 1 2 
ccttffiUiTLURS' , J-XLED£fflC**C£#'C* 

[ 0 0 3 8 ] @ 7 tc^f J: $ tc % CCD^S^g l 0 R r 

{A^^h.'l/22a) % 2 11 (a^^^2 1 
1 a ) fcj:t>'2 1 2 (X-x* h <U2 1 2a) ftSftl;, 
Q 8 9 £ A'** h*G>ttfi*ftft2 0R < * 

r** 0 i/fc^sr, etvenoLEDi 2. 1 1 is* 

1 2fl>lti«*ftK:iflt|W&*E. ^— ©LED* 
TO WCCdE^ fc#$Mfi£ tblx 0 , 3 f§93f£tt©2?&<0 
**W4Ct«*6. ±CCDJ:94cA«m«tLED 
*5Si«L,fcife3i^StCfc<r^«, L E D 1 2 «r*#1?« 

G>a&*fifc±t*T'$52. 5 tUttus 

[0 03 9] 4>*>-SA,, R-JHEQeR4c«&iamM 
V 4 ^J^LbOS^ ^fc^-j^S^*^^. fciftS «r L E D «r 
jg|R-C*n«*. iSiHtt^-eneCLEDab-St^iL 

e d yb-v&him ztiznta&ztiLox&u «t? = 

n6 © 3 ^tLhcC' $ ^ L E D 7fc«*^e£-r 
M£gcctol--C*> % -e*i6©LED«:BaB^&S**W: 

[0 04 0] 3 4>tc, *^#*M[l*LEDK:ia6r. s 

SLD) *££mriCi4>*Cd&o m9iC^r^^trCS 
ilSoC- LED tCj±-<^3feX^ * h .'U<^«4S^ 

Ofc^^t, ftl'X<*?hJl'ffttn'CLEDJ:9 
^>.^ < OP//* t - ? ^ftaHR-CCT « 
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[0 04 1 ] SLDti&^^fifcas&cKD 
$v *d * * * s etc* -?r* * h £n**"* p 

[0042] CCr.j:^tu. *^tc«fc0, 

t£m®t>m&X'£tCo Uc^^T, AO^>^>^f 

[ 0 0 4 3 ] B 1 0 Kt*. *ft«tc J: 0^fe#R . 
3fcG4aJ:O'^a7feBG>ffiS^2 0R. 2 0Gfc«fctf2 0 

b estaftnea 3 oo*s^s i o r . i o g& &z> \ 
[0 04 4] *pao>ea^ai^g2^^^ri^ cne> 

3&&<K>jtmi&m l OR. 1 0 Gfccfctf 1 0 Bfr*><Oj£ 
10R, 1 OG^O'l 0 B#>t><OJi$l£'£!8 t 'rZ£t 

[0045] 01 Hi, *^tci:0^^R. 



^200 1 -4 24 3 1 
12 

GfcJ:C/w&tf;B<Dffi8T7t2 0R. 2 0GfcJ:tf2 0B 
&&&*if(et£Z-z>v>lt®£Wl OR. lOGfccfctMO 

B^mt^cf&S^PS^*^? 1 &:7^C<fc£o HI 1(C 

SI OR, 1 OGfcJrtfl 0B*6lti«d*ifci6*2O 
R. 2GGfccW20B£. f neftfc^lSUf^ h 
7*, ^caLCD8R, 8G4a«£tf8B*C£s3 

[0 04 6]^, 7U-fef>f t -^s!>^0>as^&^ 

G>£J6*r HSJtf"T Z£t &X' Zi><DV. CO>£*>Hm£<D 

r#-5 e *ux. &&®x3bi>o>X\ ^ay>^^-?<o 
[0047] *^tCff*i£«||H4awofe^a V* 

i o a &jm t &mmtc 3 Hsojfcs^g 1 

OR. 1 0G4(5J:O*l OB^at^TT^iioLCD^ffiSi 
ASS:^*, Ctl^O*^gl OR. 10 0^0*1 
30 0&<C\4kto&ft&mX'mW?Ztm£. LCD*Cii<-n 

O^Dt>* ^«»^Cim^ Sfe. LCD 

t/cS'fe7'Dt^ ^^^*#fe^^^g«:ig«r& 

40 [0048] 

t> &E&>m&zim&nMbx VAtm 

^«-Cft*. <**>tC, LED^OKt)*itcSLD^ 
50 4flgi6C4«:j:o, J:0^^co^^3>,'<^ ^ 
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[0 04 9] ccJ^ic. *$WiCJ:0, ti&K&x* 
[BffiG>®S£gz«B] 



(*) ^200 1 -42431 

14 

[09] LEDiSLDcMSKSftasCWtc^-TBX 1 * 

[Bio] *%p<D*^B*^^fcefe*?aiig(o- 

[011] ^SW>*^g*^^fc^DS>*^^0— 



[03] a24>2^>Gtfi&frZ><OjtZ2r<<Z*4?fi 4 
[B4] *^eo[>Pfjr*W€r*ria^C*>4 Q 

[■5] *ififtjB©sfe«:»ft&«i**'ra'c**. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of" this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light equipment which reflects the light of the specific wavelength field of the light, has 
the 1st and 2nd sources of semi-conductor luminescence which carry out outgoing radiation of the 
1st and 2nd flux of lights which make peak wavelength the 1st and 2nd wavelength which 
sandwiches this boundary wavelength near [ where the reflection factor property of the optical 
element which penetrates the light of other wavelength fields, and this optical element changes 
suddenly ] the boundary wavelength, respectively, compounds these 1st and 2nd flux of lights by 
said optical element, and carries out outgoing radiation. 

[Claim 2] It is light equipment characterized by said boundary wavelengths being red and 
wavelength which corresponds green or blue in claim 1 . 

[Claim 3] It is light equipment said whose source of semi-conductor luminescence is light emitting 
diode or super-radiance light emitting diode in claim 1 . 

[Claim 4] It is light equipment said whose optical element is a dichroic mirror or a dichroic prism in 
claim 1. 

[Claim 5] The 1st light equipment of wavelength with which it is light equipment according to claim 
1 and with which said boundary wavelength is equivalent to red, The 2nd light equipment of 
wavelength with which it is light equipment according to claim 1, and said boundary wavelength 
corresponds green, Light equipment which is light equipment according to claim 1, and has the 3rd 
light equipment of wavelength with which said boundary wavelength corresponds blue, and the 
optical system which compounds the flux of light by which outgoing radiation was carried out from 
these 1st, 2nd, and 3rd light equipment, and carries out outgoing radiation of the white light. 
[Claim 6] The 1st light equipment of wavelength with which it is light equipment according to claim 
1 and with which said boundary wavelength is equivalent to red, The 2nd light equipment of 
wavelength with which it is light equipment according to claim 1, and said boundary wavelength 
corresponds green, The 3rd light equipment of wavelength with which it is light equipment 
according to claim 1, and said boundary wavelength corresponds blue, Projector equipment which 
has at least one light valve which modulates the flux of light by which outgoing radiation was carried 
out from these 1st, 2nd, and 3rd light equipment, respectively, and the projector lens which projects 
the light modulated with this light valve on a screen. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light equipment which used the semi-conductor 

light sources, such as LED, and which is used for a projector etc. 

[0002] 

[Description of the Prior Art] An LED component (light emitting diode) has an advantage, like 
generally as compared with a bubble lamp, it is long lasting, and the conversion efficiency to light is 
still higher. For this reason, exchanging the light source in the lighting applicable field of recent 
years many to what used the LED component from the PABURU lamp is considered. 
[0003] An LED component has [ alone ] the small amount of luminescence. For this reason, in the 
applicable field as which the comparatively big quantity of lights, such as the light source of 
projector equipment, are required, the quantity of light needed like the light equipment 90 shown in 
drawing 12 by being distributed in the shape of a field and arranging many LED components 91 is 
secured. Furthermore, it sets especially to projector equipment and the light source is the amount of 
luminescence (the amount of flux of lights (luminous flux: Q) is big light equipment, and light 
equipment with high the amount of flux of lights per unit solid angle, i.e., luminous intensity, 
(luminous intensity: I), and brightness (luminance) which is luminous intensity per unit area of the 
specific direction further is required with it.) absolutely. Therefore, in such an applicable field, it is 
necessary to make brightness high by condensing the flux of light by which outgoing radiation was 
carried out from the LED component 91 of a large number which are the sources of luminescence 
according to the condensing optical system 95 using a lens, and considering as the flux of light with 
the thin cross section. For example, in the light equipment 90 shown in drawing 12 , it prevented 
arranging a micro lens 92 and emitting just before [ each ] the LED component 91, each flux of light 
acquired further in this way was condensed with the positive lens 93 for condensing, and the 
condensing optical system 95 formed into the parallel flux of light with a negative lens 94 is 
established, and such — many — after making it the condensing flux of light of high brightness using 
several lenses, the flux of light 97 is irradiated at light valves, such as LCD (liquid crystal panel)96 
or DMD (digital micro mirror device), and he becomes irregular, and is trying to form the image for 
projection 

[0004] LED is a light emitting device which carries out outgoing radiation of the flux of light of the 
monochrome with a comparatively narrow bandwidth centering on peak wavelength on the property, 
its responsibility of turning on and off is also high, and there is almost no effect in a life also by 
repeating turning on and off. Therefore, LED which carries out outgoing radiation of the flux of light 
of red (R), green (G), and blue (B), respectively can be arranged, the light source in three primary 
colors can be established, and the projector which projects a color picture on a screen can be 
constituted by projecting through LCD which generates the image of each color. Or a color picture is 
generable also by irradiating one LCD by time sharing according to the light source in three primary 
colors. 

[0005] And since the trouble of a bulb gone etc. is canceled by adopting the LED light source, the 
projector equipment of a maintenance free is realizable. Moreover, if it is the LED light source, since 
a brilliance control can also be performed easily, the projector equipment whose engine performance 
was stable can be offered. 
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[0006] Furthermore, since there are not many yields of heat compared with a halogen lamp, the 
cooling structure of the light source is simplified very much. Thus, the merit obtained by changing 
the light source into the LED light source from a halogen lamp etc. in projector equipment is very 
large. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the big quantity of light (the 
amount of flux of lights) needed by distributing or distributing many LED components along a field 
perpendicular to the optical axis of the illumination light (condensing flux of light) can raise 
brightness by being able to secure and adopting condensing optical system. However, light 
equipment will become big in order to arrange many LED components superficially according to the 
quantity of light and brightness. If the amount of luminescence increases by amelioration of an LED 
component, this inclination will improve, but if many LED components are required if it is going to 
obtain the quantity of light equivalent to the present halogen lamp etc., and it considers arranging 
these to a substrate etc., a bigger area than a halogen lamp etc. will be needed. 

[0008] And since the amount of luminescence of each LED component is small as mentioned above, 
even if it puts an LED component in order superficially, since the brightness for a light-emitting part 
is low, it needs to raise brightness using the condensing optical system using two or more lenses or 
micro lenses etc. For this reason, the size of light equipment including optical system becomes large. 
Moreover, by adding a micro lens or other lenses, cost cannot become high, either and cost 
competitiveness over light equipment, such as a halogen lamp, cannot be acquired. 
[0009] Furthermore, since various losses occur in the phase which condenses the flux of light by 
which outgoing radiation was carried out from the LED component by optical system etc., the use 
effectiveness of light will also fall. 

[0010] Therefore, although the LED component itself is long lasting, and it equips the projector with 
the outstanding property as luminous efficiency is also the source of luminescence of high 
monochrome and was mentioned above though it is small and low cost, it has not reached the phase 
of generally actually using it as the light source of the illumination system of a projector or others. 
[001 1] Then, it aims at offering sufficient quantity of light which is sufficient for practical use, and 
the compact light equipment which can carry out outgoing radiation of the light of the single primary 
color of brightness using semi-conductor light emitting devices, such as an LED component with 
many such advantages, in this invention. And using the light equipment of this invention, by low 
cost, though it is compact, it aims at realizing the light equipment of the white of high brightness. 
Moreover, using the light equipment of this invention, it is compact and is also making into the 
purpose of this invention to offer the projector equipment which does not need a maintenance, either. 

[0012] 

[Means for Solving the Problem] For this reason, in this invention, sources of semi-conductor 
luminescence which emit light in the optical spectral region of extent sensed as the primary color of 
light with people's single naked eye, such as two or more sorts of LED components different slightly 
[ an emission spectrum region ], are prepared. And he is trying to protect from light equipment the 
increment in the cross section of a projection illumination-light bundle by which outgoing radiation 
is carried out by compounding the flux of light by which outgoing radiation was carried out from 
those sources of semi-conductor luminescence by the optical element which has wavelength 
selection nature, such as a disengageable dichroic mirror, in those adjoining emission spectrum 
regions. 

[0013] Namely, the optical element which the light equipment of this invention reflects the light of 
the specific wavelength field of the light, and penetrates the light of other wavelength fields, It has 
the 1st and 2nd sources of semi-conductor luminescence which carry out outgoing radiation of the 
1st and 2nd flux of lights which make peak wavelength the 1st and 2nd wavelength which 
sandwiches this boundary wavelength near [ where the reflection factor property of this optical 
element changes suddenly ] the boundary wavelength, respectively. It is light equipment which 
compounds these 1st and 2nd flux of lights by the optical element, and carries out outgoing radiation. 

[0014] In the semi-conductor light sources, such as LED, the light source from which peak 
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wavelength and half-value width differ can be manufactured by changing the component etc. 
Therefore, human being regards as an almost single color, for example, it is possible to prepare the 
light source which had two or more peak wavelength in the wavelength range of about lOOnm 
(optical spectral region) in red. He is trying to compound the flux of light by which outgoing 
radiation was carried out from two or more light sources using the difference with main delicate 
wavelength (peak wavelength) in this invention paying attention to the property of such the semi- 
conductor light source. Therefore, it becomes possible to compound two or more flux of lights by the 
optical element with wavelength selection nature to one. For this reason, in the light equipment of 
this invention, arrangement of the semi-conductor light source becomes possible [ dividing into two 
or more groups and arranging in three dimensions ], and the degree of freedom of light source 
arrangement increases it, and it can improve a degree of integration sharply. 

[0015] Furthermore, since the brightness of the flux of light can be raised by the optical element with 
wavelength selection nature, such as a dichroic mirror, for example, in order to make the cross 
section of the flux of light small, two or more lenses used conventionally were combined, and it is 
complicated and it is not necessary to use the required condensing optical system of an installation 
tooth space. Of course, although a lens system may be used and such light equipment is also 
contained in this invention since the flux of light outputted and inputted to optical elements, such as 
a dichroic mirror, is condensed, in this invention, the brightness of the flux of light is not raised only 
with a lens system, but by the optical element with wavelength selection nature, the flux of light is 
compounded and brightness is raised. For this reason, in the light equipment of this invention, 
arrangement of the semi-conductor light source is not restricted so that the system of condensing 
optical system (dioptric system or geometrical optics system), such as a focal distance of a lens, may 
be suited, the degree of freedom of arrangement of the light source increases it, and it can improve a 
degree of integration sharply. Therefore, it is compact, the amount of luminescence is large, and the 
light equipment which can carry out outgoing radiation of the flux of light of high brightness can be 
offered. Moreover, since the condensing optical system which combined two or more lenses is 
excluded or it can simplify, cost can also be made low. and — many — since the condensing optical 
system which combined several lenses can be excluded or it can simplify, the losses accompanying it 
can also be reduced, and light equipment with the high use effectiveness of light can be offered. 
[0016] Therefore, in this invention, it is compact, the amount of luminescence is large, and the light 
equipment which can carry out outgoing radiation of the flux of light of high brightness can be 
offered. And since the physical breadth of the source of luminescence of light equipment is small 
and ends, use effectiveness of the light at the time of using the flux of light by which outgoing 
radiation was carried out from the optical equipment of this invention by a condensing illumination- 
light study system etc. is made highly. 

[0017] thus, in the light equipment of this invention, since outgoing radiation of the flux of light of 
the narrow emission spectrum field where the peak wavelength which sandwiches the boundary 
wavelength of an optical element differs was compounded and carried out, the spectral range before 
and behind the boundary wavelength was compounded — monochrome and the light equipment 
which carries out outgoing radiation of the flux of light with high brightness with single primary 
color especially can be offered mostly. And the light equipment which carries out outgoing radiation 
of the flux of light of high brightness in three primary colors can be offered, respectively by setting a 
boundary wavelength as red and the wavelength equivalent to a green or blue spectral region. 
[0018] Since brightness can be made high in the light equipment of this invention, the semi- 
conductor light source is suitable for the light equipment using low cost LED (light emitting diode). 
Furthermore, since this light emitting device has the strong directivity of outgoing radiation light 
when SLD (a super luminescent diode, super-radiance light emitting diode) is adopted, the 
brightness of an outgoing beam can be improved further. Moreover, since emission spectrum width 
of face is narrow even if it chooses the light source with near peak wavelength, the component which 
serves as a loss by the optical element of wavelength selection nature, such as a dichroic mirror, can 
be lessened. Furthermore, although the 1st and 2nd semi-conductor light sources may be constituted 
from a single semi-conductor light emitting device, in order to obtain sufficient quantity of light, it is 
desirable [ the light sources ] in many cases, to put a semi-conductor light emitting device with two 
or more same peak wavelength in order, and to constitute each semi-conductor light source. It is one 
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of the merits of the light equipment of this invention with which it has also adopted the semi- 
conductor light source that the light source equipped with such same wavelength property can be 
acquired easily. 

[0019] Moreover, there is wavelength selection nature and the dichroic mirror or the dichroic prism 
is suitable as an optical element which can compound the flux of light. Two or more flux of lights 
can be compounded by penetrating the flux of light of one wavelength and reflecting the flux of light 
of the wavelength of another side by these optical elements, without increasing the cross section of 
an outgoing beam (synthetic flux of light). Furthermore, not only one but the thing for which the flux 
of light from which three or more wavelength differs in the narrow range of a spectral region using 
two or more optical elements is compounded is possible for this kind of optical element. 
[0020] Thus, in this invention, outgoing radiation of the flux of light of the high brightness in nearby 
monochrome, especially single primary color can be corresponded or carried out to the boundary 
wavelength of an optical element using semi-conductor light emitting devices, such as LED. 
Therefore, a boundary wavelength forms red and the 1st, 2nd, and 3rd light equipment with which 
each corresponds green and blue, and the light equipment which carries out outgoing radiation of the 
white light can be offered by compounding and carrying out outgoing radiation of the flux of light by 
which outgoing radiation was carried out from these. Though the 1st, 2nd, and 3rd light equipment is 
compact, since outgoing radiation of the flux of light of the high brightness in the amount of 
Takamitsu is carried out, though it is compact by compounding these and considering as the white 
light, the light equipment which carries out outgoing radiation of the beam of light of the high 
brightness in the amount of Takamitsu can be offered. Since this light equipment is the light source 
which calorific value is small, is a low power, and has the property that a life is still longer since 
LED is a source of luminescence while being able to emit a powerful light still nearer to a halogen 
lamp, it can be used for various applications, such as a headlight of an automobile. 
[0021] Furthermore, in a projector, it is possible to adopt as the light source of the projection light 
which projects these 1st, 2nd, and 3rd light equipment through a light valve. And since the outgoing 
radiation of the compact light of high brightness can be carried out, the light equipment using the 
semi-conductor light source of this invention is bright with the compact using the semi-conductor 
light source, further, does not have a ball piece and can offer the unnecessary projector of a 
maintenance. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. The light equipment applied to this invention at drawing 1 is shown. Light 
equipment 10R shown in drawing 1 is light equipment which carries out outgoing radiation of the 
flux of light 20R of red R. Therefore, it has two kinds of LED components (it sets henceforth and is 
LED) 1 1 and 12 which carry out outgoing radiation of the light of slightly different peak wavelength 
lambdal and lambda2 in the light spectral region which is visible as a red light R (generally the 
range of about about 600-700nm) to an eye, and the dichroic mirror 19 which compounds the flux of 
lights 21 and 22 by which outgoing radiation was carried out from such LED 1 1 and 12, and obtains 
outgoing-beam 20R. 

[0023] In light equipment 20R of this example, the dichroic mirror 19 is equipped with the property 
of changing permeability rapidly on the almost middle wavelength lambda 0 of wavelength lambdal 
and lambda2, and reflects the light of wavelength lambda 1, and the light of wavelength lambda 2 is 
penetrated. Therefore, the flux of light 21 from LED1 1 is reflected with a dichroic mirror 19, and the 
flux of light 22 from LED 12 penetrates a dichroic mirror 19. For this reason, by arranging in the 
location which rotated LED1 1 and LED 12 90 degrees relatively, for example, and arranging, where 
a dichroic mirror 19 is leaned 45 degrees, as shown in drawing 1 , the flux of light 21 from LED 11 
and the flux of light 22 from LED 12 can be compounded with a dichroic mirror 19, and outgoing- 
beam 20R can be obtained. After light equipment 20R of this example makes further the flux of light 
by which outgoing radiation is carried out from each LED 1 1 and 12 the parallel flux of light, the 
collimator lens 15 for supplying a dichroic mirror 19 is arranged ahead of each LED 1 1 and 12. 
[0024] The wavelength property of two kinds of LED 1 1 and 12 used for drawing 2 at light 
equipment 10R of this example is shown. First, as continuous-line 21a shows the wavelength 
property (emission spectrum curve) of the flux of light 21 by which outgoing radiation is carried out 
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from LED1 1, peak wavelength lambda 1 is 623nm, and half-value width is 15nm. As continuous- 
line 22a shows the wavelength property (emission spectrum curve) of the flux of light 22 by which 
outgoing radiation is carried out from LED 12 of another side, peak wavelength lambda 2 is 660nm, 
and half-value width is 25nm. As such LED 1 1 and 12, the TLSE series LED by Toshiba Corp. 
(InGaAlP system) and the company TLUR series LED (GaAlAs system) can be used, for example. 
Therefore, if such LED 1 1 and 12 is used, it will go into the spectral region by which vision is 
carried out as almost single red, and the light source from which the quantity of light serves as the 
sum of the amount of luminescence of each LED mostly will be acquired. 
[0025] Alternate long and short dash line 19a has shown the transparency property of a dichroic 
mirror 19 to drawing 2 . Thus, the boundary wavelength (selection boundary wavelength) lambda 0 
which changes rapidly the transparency property (or reflection factor property) is [ the main 
wavelength lambdal and lambda2 of the flux of lights 21 and 22 ] middle mostly, and the dichroic 
mirror 19 of this example is designed so that it may be set to 640nm used as an outside [ half- value 
width J. Therefore, in the flux of light 21, the most is reflected by the dichroic mirror 19 and, as for 
the flux of light 22, the most penetrates a dichroic mirror 19. However, in the part of the skirt of each 
flux of lights 21 and 22, since permeability curvilinear 19a of a dichroic mirror 19 is intersected, the 
spectral range part of the opposite side to peak wavelength lambdal and lambda2 is cut with a 
dichroic mirror 19 from this part. However, very small, since the permeability (or reflection factor) 
of a dichroic mirror 19 is made very highly with about about ninety%, the part cut with a dichroic 
mirror 19 may think that the loss by the dichroic mirror 19 is very small. 
[0026] Therefore, the flux of lights 21 and 22 are compounded with a dichroic mirror 19, and 
outgoing-beam 20R equipped with the wavelength property of a twin peak as shown in drawing 3 by 
curvilinear 20a can be obtained. That is, it can be made into main wavelength near the selection 
boundary wavelength lambda 0 (640nm) of a dichroic mirror 19, and flux of light 20R which 
equipped both sides with two crests of an emission spectrum whose width of face is about 20nm, 
respectively can be obtained. And in light equipment 10R of this example, if based on the flux of 
light 22 by which outgoing radiation is carried out from LED 12, the flux of light 21 of LED 1 1 can 
be compounded, without changing the cross section of the radiation from LED 12 seen from [ of 
projection illumination-light (outgoing beam) 20R ] the optical axis. Therefore, since the quantity of 
light is doubled [ about ], without changing the cross section of the flux of light, the brightness of 
flux of light 20R by which outgoing radiation is carried out can be doubled [ about ] to the case of 
only LED12. Therefore, the projection image of high brightness can be formed by supplying flux of 
light 20R by which outgoing radiation is carried out from light equipment 10R of this example to 
LCD8R which generates a red image. 

[0027] Furthermore, in light equipment 10R of this example, LED 1 1 and 12 which is a source of 
luminescence is arranged not in a flat surface but in the location in which it circled 90 degrees. 
Therefore, the installation area (arrangement area) of the source of luminescence when seeing from 
the shaft orientations of outgoing-beam 20R becomes one half extent when LED 1 1 and 12 has been 
arranged on the same flat surface. 

[0028] if a collimator lens 15 is removed, in order [ moreover, ] to compound the flux of lights 21 
and 22 from LED 1 1 and 12 in light equipment 10R of this example — many — the condensing 
optical system which combined several lenses is not used, but is compounding two or more flux of 
lights 21 and 22 only with the dichroic mirror 19. Thus, in order to compound the flux of light, 
condensing optical system can be excluded, generally condensing optical system is complicated and 
expensive, and since it is further easy to take a tooth space, light equipment 10R of this example can 
be collected into a- compact, and can be further offered by low cost. 

[0029] Moreover, inside light equipment 10R, since it is not necessary to condense and compound 
the light by which outgoing radiation was carried out from such LED 1 1 and 12 by the lens system, 
the loss in the process is also lost and use effectiveness of the flux of light by which outgoing 
radiation was carried out from LED 1 1 and 12 can also be made high. Therefore, it is compact, and is 
low cost and light equipment 10R of this example enables it to offer the light equipment using 
sufficient quantity of light which is further sufficient for practical use, and LED which can carry out 
outgoing radiation of the light of the monochrome of brightness. 

[0030] Although drawi ng 1 has shown to reference the example which has arranged LED1 1 and one 
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LED 12 at a time respectively, of course, two or more LED of the property same as LED1 1 and 
LED 12 may be superficially arranged in the condition of having curved according to properties, such 
as a collimator lens. Moreover, although arranged in the example shown in drawing 1 in the location 
which circled in LED1 1 and LED 12 90 degrees The include angle which each LED1 1 and LED 12 
accomplish, or the include angle (relative include angle) which the group who consists of two or 
more LED which showed LED1 1 and LED 12 as a representative makes not only in 90 degrees The 
flux of light reflected by the dichroic mirror 19 should just be arranged at the include angle which 
laps with other flux of lights which penetrated the dichroic mirror 19. 

[0031] For example, as shown in drawing 4 , when the include angle theta of a dichroic mirror 19 
makes it larger than 45 degrees to the shaft orientations of the flux of light 22 of LED 12, the relative 
include angle which LED1 1 and LED 12 accomplish becomes larger than 90 degrees, and the area 
projected in the direction of the flux of light 22 in which the flux of light 21 of LED 1 1 penetrated the 
dichroic mirror 19 becomes small further. For this reason, while being able to enlarge area which 
arranges two or more LED1 1 and being able to make high the quantity of light in the outgoing 
radiation time of the flux of light 21, brightness can be made higher than the point by which 
outgoing radiation was carried out in the point to compound. Therefore, the reinforcement 
(brightness or whenever [ condensing ]) of the flux of light 21 in synthetic flux of light 20R 
compounded with a dichroic mirror 1 9 becomes larger than the flux of light 22. On the other hand, if 
the include angle theta of a dichroic mirror 19 makes it smaller than 45 degrees to the shaft 
orientations of the flux of light 22, the relative include angle which LED1 1 and LED 12 accomplish 
will become smaller than 90 degrees, and the area by which the flux of light 21 of LED 1 1 is 
projected in the direction of the flux of light 22 will become large further. Therefore, the brightness 
of the flux of light 21 is low compounded to the flux of light 22. Thus, by changing the include angle 
of a dichroic mirror 19, in case arrangement of two or more LED which LED 1 1 and 12 or these 
represent can be designed freely and compounded with the include angle of a dichroic mirror 19, the 
brilliance control of the flux of lights 21 and 22 from LED 1 1 and 12 of it also becomes possible. 
[0032] Moreover, since the physical relationship of LED 1 1 and 12 to a dichroic mirror 19 changes, 
the size of light equipment 10R is also influenced. For example, light equipment 10R could be 
shortened to the direction of outgoing radiation, since LED 1 1 and 12 can be back arranged to the 
direction of outgoing radiation of flux of light 20R if the include angle theta of a dichroic mirror 19 
is made larger than 45 degrees. 

[0033] Furthermore, as shown in drawing 5 , it is also possible to compound the flux of light by 
which divided LED1 1 into two upper and lower sides, i.e., two groups stationed towards 90 pluses 
and 90 minus to LED 12, and has arranged it, and outgoing radiation was carried out from these with 
the flux of light from LED 12 with the dichroic mirror 19 which inclined in each direction at 45 
degrees. By adopting such arrangement, light equipment 10R can be shortened to the direction of 
outgoing radiation of flux of light 20R. 

[0034] Moreover, the dichroic prism is known as an optical element equipped with the boundary 
wavelength lambda 0 like the dichroic mirror 19, and even if it adopts a dichroic prism instead of 
being a dichroic mirror 19, the light equipment of this invention is realizable. LED can be flexibly 
arranged by using these optical elements to which wavelength selection nature was given with the 
multilayer interference film (die clo IKKU film) etc. 

[0035] In the light equipment in this invention, arrangement of LED 1 1 and 12 and the LED group 
further represented by these is not limited to the above-mentioned example. However, arrangement 
of LED becomes very flexible so that the example mentioned above may also show, and being 
limited to a flat surface like the conventional lighting system is lost. Therefore, it is possible to 
arrange a number of LED demanded in order to acquire the desired quantity of light and the flux of 
light of brightness with a high degree of integration, it is compact, and the semi-conductor light 
source from which the amount of Takamitsu and the outgoing radiation light of high brightness are 
obtained can be offered. 

[0036] Moreover, although the above-mentioned example is a lighting system which carries out 
outgoing radiation of the flux of light of red R, the lighting system which carries out outgoing 
radiation of the flux of light of other primary colors G, i.e., green, or the flux of light of blue B 
similarly can also be constituted. For example, in the light equipment which emits Green G, a 
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synthetic high green flux of light light of radiance can be similarly obtained by choosing the LED 
component of two or more types equipped with peak wavelength which is slightly different in an 
about 490-550nm field as a source of semi-conductor luminescence, and using the dichroic mirror 
which has a boundary wavelength lambda 0 among those peak wavelength. Moreover, with the light 
equipment which emits blue glow B, the synthetic high blue flux of light of radiance can be similarly 
acquired by choosing the LED component of two or more types equipped with a wavelength peak 
which is slightly different in an about 430-460nm field as a source of luminescence. 
[0037] Furthermore, although the flux of light by which outgoing radiation is carried out from two 
kinds of LED is compounded in the above, if there is LED of a suitable emission spectrum, it is 
possible to compound similarly the flux of light by which outgoing radiation is carried out from three 
or more kinds of LED. The light equipment which compounds the flux of light by which outgoing 
radiation was carried out to drawing 6 thru/or drawing 8 from three kinds of LED is shown. It is light 
equipment with which light equipment 10R of this example also carries out outgoing radiation of the 
flux of light of red R. At this light equipment 10R, with a half- value width [ of 25nm ] LED 12 is 
used for the peak wavelength lambda 2 which peak wavelength lambda 12 used [ peak wavelength 
lambda 1 1 ] also for with a half- value width [ of 15nm ] LED1 12, and previous light equipment by 
612nm with with a half- value width [ of 17nm ] LED1 1 1 by 636nm as the semi-conductor light 
source by 660nm. And he is trying to compound the flux of lights 22,21 1 and 212 by which outgoing 
radiation is carried out from such LED 12,1 1 1 and 112 using the dichroic mirror 191 whose 
boundary wavelength lambda 01 is about 645nm, and the dichroic mirror 192 whose boundary 
wavelength lambda 02 is about 620nm. As LED equipped with such an emission spectrum, the 
company TLOU series LED can be used for LED ** 112, and the company TLUR series LED can 
be further used for LED 12 for the TLSU series LED by Toshiba Corp. at LED1 1 1 . 
[0038] As shown in drawing 7 , in this light equipment 10R, three kinds of flux of lights 22 
(spectrum 22a), 211 (spectrum 211a), and 212 (spectrum 212a) to which difference deltalambda of 
peak wavelength is settled in 48nm can be compounded, and outgoing-beam 20R (spectrum 20a) of a 
spectrum as shown in drawing 8 can be obtained, without making that cross section increase. 
Therefore, although it is dependent also on the outgoing radiation quantity of light of each LED 
12,1 1 1 and 1 12, as compared with the light equipment which put single LED in order superficially, 
the flux of light of about a little less than 3-time brightness can be acquired. In the light equipment 
which chose the above concrete LED, since the radiation quantity of light from the semi-conductor 
light source is made about 2.5 times on the whole, without changing the cross section (cross section 
perpendicular to the optical path of a projection illumination-light bundle) of the flux of light by 
which outgoing radiation is carried out as compared with the case where LED 12 is used alone, the 
radiance of an outgoing beam also becomes about 2.5 times. 

[0039] Of course, if suitable LED equipped with four or more different peak wavelength in the 
wavelength field it can be considered that is the same primary color can be chosen, the flux of light 
in which outgoing radiation is done by those LED or the LED group like the above can be 
compounded, and compact light equipment can be realized by high brightness. Moreover, the degree 
of freedom which arranges those LED also in the light equipment which compounds the flux of light 
from these three or more types of LED is large, and, of course, the variation of arrangement which 
was mentioned above is possible. 

[0040] Furthermore, the semi-conductor light source can also adopt not only LED but a SLD 
component (it sets henceforth and is [ a super-radiance light emitting diode component and ] SLD). 
As shown in drawing 9 , compared with the usual LED, the bandwidth of SLD of an emission 
spectrum is narrow. Therefore, the type equipped with the peak wavelength from which many differ 
rather than LED may be able to be chosen in a narrow spectral region, and single primary color can 
be compounded by the flux of light which has a difference in an emission spectrum region slightly 
and by which outgoing radiation was carried out more from much semi-conductor light sources. For 
this reason, the light equipment which can carry out outgoing radiation of the flux of light of further 
high brightness can be offered. 

[0041] Furthermore, since the angle of divergence of luminescence is narrow, SLD tends to make 
high condensing and transmission efficiency of the flux of light itself by which outgoing radiation is 
carried out. Therefore, light equipment itself is further made into a compact. Moreover, since the 
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emission spectrum bandwidth of each SLD is narrow, the boundary wavelength lambda 0 of a 
dichroic mirror or a dichroic prism is inserted, and when the flux of light from SLD of the peak 
wavelength which adjoined this is compounded, the spectral region cut with a dichroic mirror etc. 
becomes very small. Therefore, the use effectiveness of light also improves further. 
[0042] Thus, the light equipment using the compact semi-conductor light source which can carry out 
outgoing radiation of the homogeneous light of high brightness is realizable with this invention. The 
semi-conductor light source is high and the conversion efficiency of a thermal output to light is 
small. Although it was still longer lasting, and there was a fault of being hard to raise energy density 
when it was going to ask for high brightness while control responsibility was equipped with many 
advantages, such as being good, such a problem was also solvable with this invention. Therefore, the 
light equipment applied to this invention at the applicable field which has adopted the halogen lamp 
etc. as the light source, and all the fields that there is especially little generation of heat and need the 
light source of high brightness is applicable. 

[0043] The source equipment 2 of the white light which used three light equipment 10R, 10G, and 
10B which can emit the red light R, green light G, and the outgoing radiation light 20R, 20G, and 
20B of blue glow B by this invention is shown in drawing 10 . Even if the light equipment in this 
invention is the flux of light of colors other than these three primary colors, it can carry out outgoing 
radiation of the light of high brightness. However, when it considers that white or all other colors can 
be expressed by additive mixture of colors, the light equipment which carries out outgoing radiation 
of the homogeneous light of these three primary colors is the most useful as light equipment which 
applied this invention. 

[0044] He compounds the flux of light from the light equipment 10R, 10G, and 10B of these three 
primary colors with the dichroic prism 7 which has the suitable wavelength between the wavelength 
of red R, Green G, and blue B as a boundary wavelength, and is trying to emit it outside through the 
outgoing radiation lens 5 in the source equipment 2 of the white light of this example. Of course, it is 
also possible to compound the flux of light from light equipment 10R, 10G, and 10B according to 
other optical system. For example, if two dichroic mirrors or prism is used, the flux of light from 
these light equipment is sequentially compoundable. Although it is applicable to general lighting 
etc., of course, since the source equipment of the white light concerning this invention can acquire 
the compact white light bundle of high brightness, it fits the back light of a liquid crystal display etc. 
at the spotlight, the head lamp of a vehicle, and the pan. 

[0045] Drawing 1 1 has shown the liquid crystal projector 1 which used three light equipment 10R, 
10G, and 10B which can emit the red light R, green light G, and the outgoing radiation light 20R, 
20G, and 20B of blue glow B by this invention. The projector 1 shown in drawing 1 1 is the thing of 
3 plate type, after it becomes irregular by LCD 8R, 8G, and 8B and it compounds the flux of lights 
20R, 20G, and 20B by which outgoing radiation was carried out from light equipment 10R, 10G, and 
10B with a dichroic prism 7 by the light valve corresponding to each, and this example, outgoing 
radiation of it is carried out by the projection lens or the lens system 6, and it projects a color picture 
on a screen 9. 

[0046] In recent years, the compact and bright still quieter projector equipment as the device for 
presentations or a device for television of a big screen is demanded. Since outgoing radiation of the 
flux of light of the single primary color of high brightness with the compact light equipment of this 
invention can be carried out, it is suitable for the projector equipment of such a request. Furthermore, 
since optical conversion efficiency is high since the semi-conductor light source is adopted, and 
calorific value is small, the noise by a cooling fan etc. can also be made small. And since it is long 
lasting, there are no worries about a ball piece like a halogen lamp, and the projector of a 
maintenance free can be offered. Therefore, the projector equipment of low cost can be offered with 
the compact suitable for home use or portable by adopting the light equipment of this invention. 
[0047] The projector which adopted the light equipment concerning this invention is not restricted to 
what was shown in drawing 1 1 . For example, while comparing light equipment 10R, 10G, and 10B 
in three primary colors with the source of the white light shown in drawing 10 almost similarly, 
leading an outgoing beam to common LCD and controlling lighting of these light equipment 10R, 
10G, and 10B by time sharing, if the image for every color is displayed synchronizing with it, the 
projector of a veneer type can consist of LCD. moreover, LCD (liquid crystal panel) ~ instead of — a 
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micro machine technique — using — mechanical — light — it is also possible to provide with the light 
equipment of this invention the projector using DMD (digital micro mirror device) which changes 
the reflective direction and forms an image as a light valve. The speed of response of DMD is 
quicker than LCD, and since a bright image is obtained, it is still smaller and suitable for realizing 
high brightness and a high-definition projector. 
[0048] 

[Effect of the Invention] As explained above, the peak wavelength obtained from semi-conductor 
light emitting devices, such as an LED component, is compounding the light equipment concerning 
this invention by the optical element which has wavelength selection nature, such as a dichroic 
mirror, in two or more slightly different flux of lights using few [ these peak wavelength ] 
differences. For this reason, it becomes possible to arrange the semi-conductor light sources, such as 
an LED component, in three dimensions from superficial arrangement, so that a degree of integration 
may become high, and the compact semi-conductor light equipment of high brightness and high 
power can be offered. Furthermore, the light source of high brightness can constitute in a compact by 
using a SLD component instead of an LED component. 

[0049] thus, Cong who can carry out outgoing radiation of the light of the single primary color of 
sufficient quantity of light which is sufficient for practical use, and brightness by this invention using 
the semi-conductor light emitting device whose luminous efficiency it is long lasting and is also the 
source of luminescence of high monochrome though it is small and low cost — since Park light 
equipment is realizable, the light equipment of the white of high brightness and the projector 
equipment which is compact and does not need a maintenance, either can be further offered by this 
invention. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline configuration of the light equipment concerning this 
invention. 

[Drawing 2] It is drawing showing the wavelength property of the source equipment of the 
homogeneous light shown in drawing 1 . 

[Drawing 3] It is drawing showing the spectrum which compounded the light from the two light 
sources of drawing 2 with the dichroic mirror. 

[Drawing 4] It is drawing showing the example from which light equipment differs. 
[Drawing 5] It is drawing showing the example from which light equipment differs further. 
[Drawing 6] It is drawing showing the example from which light equipment differs further. 
[Drawing 7] It is drawing showing the wavelength property of the light equipment shown in drawing 
6. 

[Drawing 8] It is drawing showing the spectrum which compounded the light from the three light 
sources of drawing 7 with the dichroic mirror. 

[Drawing 9] It is drawing showing the property difference of LED and SLD typically. 

[Drawing 10] It is drawing showing an example of the source equipment of the white light using the 

light equipment of this invention. 

[Drawing 11 ] It is drawing showing an example of the projector using the light equipment of this 
invention. 

Prawing 12] It is drawing showing an example of the light equipment using the conventional LED 
component. 

[Description of Notations] 

1 Projector 

2 Source Equipment of White Light 

6 Projection Lens (Projection Lens System) 

7 Dichroic Prism 

8 Liquid Crystal Light Valve (LCD) 

9 Screen 

10 Light Equipment 
1112 LED component 

19 Dichroic Mirror 

20 Outgoing Beam (Synthetic Flux of Light) 

2 1 22 The flux of light of LED 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 2 ] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 10] 
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